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I. INTRODUCTION
European Economic and Monetary Union (EMU) makes for an interesting case study of current account developments and their relation with currency regimes. An important fear about EMU was that in the absence of national currencies, country-specific shocks would result in larger and more persistent current account imbalances between member states that would severely undermine the functioning of monetary union (e.g., Feldstein, 1997) .
Some 10 years after the introduction of the euro on January 1, 1999, the purpose of this paper is to see whether these fears have been realized. Accordingly, the paper proposes to investigate cross-country current account divergences and dynamics in 11 EMU countries and compare the findings with those for a sample of 13 other advanced countries with more flexible exchange rates.
The findings are nuanced with respect to current account divergences and speed of adjustment to shocks but generally do not point to the real exchange rate as a decisive factor. Current account divergences across euro-area countries have risen since the early 1990s, i.e., well before the onset of monetary union and the cross-country dispersion of real exchange rate changes has fallen. However, current account divergences have also risen across the other advanced economies, while the dispersion of their real exchange rate changes has remained broadly unchanged. Also, both before and after monetary union intra euro-area divergences have typically been smaller than those across the other advanced economies. Unlike in the other advanced economies, the size of current account shocks in EMU members has become smaller, consistent with increasing economic integration, although adjustment to these shocks has slowed significantly. These changes occurred mainly before the advent of monetary union and they are robust to conditioning on real exchange rate dynamics. Thus, prima facie, they do not appear related to high intra-area exchange rate rigidity. Simple cross-sectional evidence suggests that current account and real exchange rate persistence do not appear significantly related across the 24 countries. Accordingly, other determinants of current accounts are likely to explain the slower adjustment to shocks in the euro area.
The remainder of the paper is structured as follows: Section II reviews the relevant literature; Section III discusses the data; Section IV studies cross-sectional current account developments for EMU countries and a sample of 13 other advanced economies as well as current account shocks and dynamics; Section V investigates the relation between exchange rate and current account dispersions and dynamics and looks at the behavior of some fundamental determinants of current accounts; and Section VI concludes.
II. THE LITERATURE
The debate on the role of exchange rate regimes for current account dynamics is ongoing. Friedman (1953) argued that exchange rate volatility is a symptom not a cause of external imbalances and therefore fixing the exchange rate only masks the problems without solving them. Chinn and Wei (2008) dispute the importance of exchange rate regimes in current account persistence. They find no strong, robust, or monotonic relationship between exchange rate regime flexibility and current account persistence, even after controlling for the degree of economic development and the level of trade and capital account openness. However, Ghosh and others (2008) conclude that Friedman's original hypothesis does enjoy much empirical support when controlling for the size of the current account deficits. They find empirical evidence that large current account imbalances are rare under flexible currency regimes, and when they do occur, the initial imbalances are lower than under intermediate and fixed exchange rate regimes.
The analysis of current account dispersions and the role of the exchange rate regime shifts under EMU does not feature prominently in the literature. European Commission (2006) reviews adjustment to divergences and argues that wage and price rigidities influence the efficiency of the adjustment process and could lead to protracted current account and other economic divergences. Their key finding is that over the medium term the adjustment process in the euro area is dynamically stable, because changes in competitiveness dominate following country-specific shocks. However, this channel can operate slowly, and it is not exempt from some overshooting. Schmitz and von Hagen (2009) find that the elasticity of current account balances with respect to per capita income has increased within the euro area but not between euro-area countries and the rest of the world. They interpret this as evidence suggesting that the introduction of the euro has lead to some financial diversion. Faruqee and Lee (2008) study current account divergences at the global level: using a panel of more than hundred countries they find that the global dispersion of current accounts has been increasing steadily. They conclude that this is qualitatively consistent with the ongoing financial globalization, which has allowed countries to maintain larger current account imbalances.
Economic dispersions in the euro area have been analyzed extensively from the viewpoint of output and inflation. Eickmeir (2006), Giannone and Reichlin (2006) and Stavrev (2007) , for example, find that growth and inflation of EMU members are driven by a large and rising common component, while dispersions are due to country-specific shocks and are comparable to those among the US states. 2 However, the propagation of shocks is more persistent in the euro area than in the United States. Furthermore, Stavrev (2007) finds that among the remaining idiosyncratic factors are income and price level convergence among EMU countries, the forces of which can be expected to gradually diminish over time.
III. THE DATA
The country samples include: (i) 11 euro area members: Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, and Spain, and, (ii) 13 other advanced countries: Australia, Canada, Denmark, Iceland, Israel, Japan, Korea, New Zealand, Norway, Sweden, Switzerland, United Kingdom, and United States. 3 The data are taken from the Spring 2008 IMF World Economic Outlook (WEO), World Bank World Development Indicators (WDI), and IMF International Financial Statistics (IFS) databases. All data are at annual frequency and cover countries' current accounts (in percent of GDP), real GDP growth, net foreign assets (in percent of GDP), fiscal balance (in percent of GDP), the oil balance (in percent of GDP), and exchange rates. In addition to the above variables, the old age dependency ratio and the population growth rate from the WDI are used as proxies for demographics.
IV. CURRENT ACCOUNT DIVERGENCES AND DYNAMICS
This section discusses cross-sectional current account divergences among EMU countries as well as among 13 other advanced economies. Additionally, it studies country-specific current account shocks and dynamics.
Cross-sectional current account divergences
A simple approach to gauge divergences is to compute cross-sectional standard deviations of current accounts for the two samples, the 11 EMU countries and the 13 other advanced economies, respectively. The key finding is that intra euro-area divergences have grown since the early 1990s, i.e., well before the onset of monetary union. However, they are presently not far out of line with previous historical peaks. Furthermore, they have fallen relative to divergences across the 13 other advanced economies.
The divergences for both samples have lately been on the rise, but to a larger degree for the other advanced countries than for the euro-area countries ( Figure 1 ). In fact, unlike in the euro area, divergences in the other advanced economies lately reached proportions that are far higher than at any time since 1980. The ratio of the two sample standard deviations checks whether current account divergences within the euro area are unusually wide relative to those in the sample of the other advanced economies. The mean and median values of this ratio are, respectively, 0.85 and 0.75. As can be seen, the ratio has not grown over time. This result is in line with findings in other studies. For example, Faruqee and Lee (2008) show that the global dispersion of current accounts has been steadily rising and argue that ongoing financial globalization has allowed countries to maintain larger current account imbalances.
Overall, this initial peek at the current account data does not reveal a clear association between current account dispersion and exchange rate rigidity.
Country-specific current account shocks and dynamics
Shocks and dynamics are analyzed using a panel data set for 1970-2007 on current accounts for the 11 EMU and 13 advanced non-EMU countries under review. The main finding is that the size of country-specific current account shocks has dropped for euro-area countries, to a significantly lower level than for the other advanced countries, while also becoming more persistent than in these economies.
The following regression is fitted to the data: 
where, it cad is the deviation of the current account balance (expressed in percent of GDP) of country i from the current account balance of the respective sample of countries. For EMU members, the latter is the balance for the euro area; for the other economies, it is the sum of their current account balances divided by the sum of their nominal gross domestic products.
The equation features fixed effects to capture cross-country differences in steady-state current account balances, because the structural determinants of countries' current accounts differ (see Section V). Also, it includes a number of dummies to test for differences in current account dynamics over various periods as well as between the euro-area countries on the one hand and the 13 other advanced economies on the other hand. Specifically, intercept and slope coefficients were introduced for the periods 1992-2007 (D 92-07 ), and 1999-2007 (D 99-07 ): these dummies mark the two major regime shifts, namely, agreement on the objective of a single currency and conditions in 1992 (Maastricht Treaty) and the ultimate adoption of a single currency in 1999. Furthermore, slope coefficients for the group of non-EMU countries (D ROW ) test for significant differences in current account behavior between non-EMU and EMU countries.
Starting with the general regression, successive F-tests suggest that at a 5 percent or lower significance level: (i) the country-specific intercepts differ for the periods starting in 1992 and 1999--i.e., estimates for d 2i are jointly significant and so are those for d 3i ; (ii) the speed of current account adjustment to shocks falls after 1992 but does not decline further after 1999, i.e., the estimates for d 5j are jointly smaller than zero but those for d 7j are not; (iii) for EMU countries, the speed of adjustment to shocks slowed after 1992 relative to that for the other advanced economies but did not slow further after 1999, i.e., the estimates for d 6j are jointly smaller than zero while those for d 8j are not. 4
The next step involves fitting a univariate time series regression separately to the two samples--EMU and non-EMU, as well as for three subperiods: 1972-91, 1992-2007, and 1999-2007 . Specifically, the following regression is run: Source: IMF staff calculations.
1/ Country current account balance minus the respective sample current account balance. Impulse response functions with "two standard error" bands are from fitting equation (2) to the data. The shock size is one standard deviation.
The left panel of Figure 2 shows that the size of shocks, which measures one standard deviation, and the speed of adjustment were very similar in EMU and non-EMU countries during 1972-91. The other panels show that during 1992-2007 the speed of adjustment slowed noticeably in EMU countries, to a significantly lower level than in the other advanced economies. Interestingly, the size of the shocks fell as well, unlike in the 13 other advanced economies, testifying to the growing integration of EMU members. The panels also show that there has not been much further change in the size of the shocks and speed of adjustment after monetary union.
V. THE ROLE OF THE EXCHANGE RATE AND OTHER FACTORS
This section investigates the role that the exchange rate might have played in changing current account dynamics, starting with a brief analysis of cross-sectional dispersion and then focusing on shocks and dynamics.
Cross-sectional dispersion of exchange rate changes
The cross-sectional divergence of real effective exchange rate changes has gone down for EMU countries but moved broadly sideways for the other advanced countries (Figure 3 ). However, the downward move in dispersions for EMU countries was largest in the advent of monetary union, during 1993-99, rather than afterwards, which is partly related to countries having had to meet the Maastricht membership criteria. 5 While the reduced cross-sectional dispersion in exchange rate changes has coincided with an increased dispersion of current accounts, this says little about causality, considering that current account dispersions (i) have not moved up systematically as exchange rate dispersions have declined; and (ii) have moved up to a larger extent across the other advanced economies, for which dispersions of exchange rate changes have not fallen.
The role of changes in exchange rate dynamics
An interesting hypothesis to investigate is whether the increase in the persistence of current account shocks observed for EMU members in the post-1992 sample--to above the persistence observed for other advanced countries--may be related to increasingly rigid intra-area exchange rates following the 1992 commitment to move to a single currency. This question can be analyzed by examining the joint behavior of the current account and the real exchange rate. Specifically, if upon conditioning on the real exchange rate, the persistence of current account shocks in the post-1992 sample is as low as has been found for the pre-1992 sample, then the move to more rigid exchange rates and a single currency may help explain the slow post-1992 current account adjustment of EMU countries. If not, then the greater persistence of post-1992 current account shocks more likely is related to other factors.
To test for this, equation (1) is re-estimated by adding as a regressor the deviation of the real effective exchange rate of country i from the average real effective exchange rate of the respective country groups: reerd it . An increase in reerd it denotes an appreciation of a country's real effective exchange rate relative to the real exchange rate of the country's entire group. For EMU members, this group variable is the real effective exchange rate for the euro area as whole. For the 13 other advanced economies, it is a weighed average of their real effective exchange rates, with the weights determined by the share of each country's exports and imports in total exports and imports of the 13 economies. 6 Notice that the data for real effective exchange rates are available on a consistent basis only from 1980 onward. The following equation is fitted to the data: 
The key finding is that introducing real exchange rates does not lower the persistence of the current account dynamics (Table 1 ). In the most general specification, the reerd it parameter estimates are jointly significant at the 5 percent level. 7 Nonetheless, all the results from fitting equation (1) continue to hold. In particular, current account shocks are smaller and the speed of adjustment within EMU members is significantly slower after 1992 even conditioning on real effective exchange rates. The final step consists of fitting the following bivariate VAR--featuring cad it and reerd it --to the data: 1992-2007; and 1999-2007 . Figures 4a and 4b show the impulse responses, with the ordering of variables assuming that reerd it is exogenous to cad it . The results discussed here also hold for this reverse ordering, with one exception discussed below.
The first step is to scrutinize the responses of the current account to current account shocks and of real exchange rates to real exchange rate shocks. The current account impulse responses confirm the key finding of the univariate current account analysis (Figure 4a ). Specifically, current account shocks in EMU countries are only about 60 percent of the size of shocks in the other advanced economies. The drop in shock size between the pre-and post-1992 sample observed in the univariate cad it regressions is located in the 1980s (see Appendix); since then, shock size has remained broadly unchanged. Second, current account shocks are as persistent in EMU countries as in the other economies in 1982-91, but are more persistent in the later samples. Real exchange rate impulse responses yield several interesting results (Figure 4b ). In particular, the size of the real exchange rate shocks is about the same in EMU countries as that experienced by the other advanced economies in 1982-91 but then falls, to about 60 percent of the size of that in the other economies in 1999-2007, with the break situated in 1992 rather than 1999. Furthermore, the shocks have lately become more persistent in the other countries but, contrary to fears, not in the EMU countries.
The second step is to examine how the current account responds to real exchange rate shocks. Such shocks can be associated with changes in interest rates and risk premia but may also reflect other factors, such as wage setting. Notice that an appreciation of the real exchange rate (positive shock) generally triggers a current account deterioration. However, the response for the EMU countries is much smaller than that for the other advanced countries. Impulse responses from rolling regressions with 10-year samples suggest that EMU countries feature a strong response only around the exchange rate realignments of 1993. 8 Also, for the post-1999 period it becomes positive, although it is wholly insignificant. By contrast, in the other advanced economies the current account responses become more negative after 1992. 9 The final step investigates the response of the exchange rate to current account shocks. Underlying these shocks could be changes to the terms of trade, for example. For EMU countries, country-specific current account improvements are generally not associated with country-specific appreciations of the real exchange rate. For the other advanced economies they are, although this is the only finding that is not robust to the ordering of the variables in the impulse responses: on the assumption that cad it is the more exogenous variable, the findings resemble those for EMU countries. These mixed findings are in line with a large body of evidence in the literature on the limited extent to which macroeconomic fundamentals can explain exchange rate movements at short horizons. 9 However, the error bands and, more importantly, the results from fitting equation (3) suggest that the differences between EMU and the other countries need to be treated cautiously. Successive F-tests on equation (3) suggest that the estimates for d 10j , d 11j , d 12j , and d 13j are jointly insignificant at conventional levels. The estimate for d 9j , however, is significant at the 5 percent level and negative, suggesting that over the full sample the current account declines more in response to an appreciation of the real exchange rate in the other advanced economies than in EMU countries. 
Cross-sectional evidence on current account and real exchange rate persistence
The evidence thus far suggests that current account shocks have become more persistent in the euro area but that this is not obviously related to changes in real exchange rate dynamics. This subsection takes another stab at the persistence issue, gauging current account and real exchange rate persistence for each country and then examining whether the two are cross sectionally related. To do so, the following regressions are fitted to the data: 
The first two equations (5) regress for each country the country-specific current account cad it or real exchange rate reerd it on their respective lags. The objective is to compute the autoregressive coefficients a 12i and a 22i , which are simple indicators of persistence of the current account and real exchange rate, respectively. Equation (6) then regresses the indicator of current account persistence for each country (a 12i ) on that of real exchange rate persistence (a 22i ). Equation (7) does the same but allows for different intercept and slope coefficients for the euro-area countries (a 41 and d 1 ), with D euro denoting a dummy variable for euro-area countries. Equation (8) tests for an association between the change in current account persistence in 1992-2007 relative to 1981-1991 on the one hand, and the change in real exchange rate persistence on the other hand.
The results, shown in Table 2 and Figure 5 below, suggest that there is no significant association between current account and real exchange rate persistence. This holds for both the full cross section as well as for the sample of the 11 EMU countries. In particular, the estimates for b 1 and d 1 are generally small, except for the sample of EMU countries for the period 1992-2007. However, for that sample and all other samples they are wholly insignificant at conventional levels. Moreover, while the estimate for d 1 is positive and large for equation (7) for the 1992-2007 sample, it is negative and large for equation (8). 1991 1981-1991 1992-2007 1992-2007 22 20 
The role of fundamental determinants of current accounts
The last question to be examined is to what extent current account developments among EMU countries are a reflection of fundamental versus disequilibrium forces and how these have evolved over time. Thus far, the paper compared developments in EMU countries with those in other advanced economies as well as developments pre-1992/99 with those post-1992/99. This section compares EMU countries' current accounts with estimates of current accounts as determined by "fundamentals." The main finding is that the more recent increase in cross-sectional current account dispersion for EMU countries can largely be accounted for by fundamental variables. While there are deviations from "fundamentals" in various countries, these are not far out of line with historical developments.
To investigate this issue, a model of fundamental current account balances based closely on the IMF CGER methodology (Lee and others, 2008) is used. The first step models the current account as a function of various fundamental variables:
where, it ca is the current account balance in percent of GDP of country i, it g is real GDP growth, it yr is per capita income relative to Germany, it pop is population growth, it nfa is net foreign assets to GDP ratio, measured before the period of reference for the current account balance so as to avoid capturing a reverse link from the current account balance to NFA, it fb is fiscal balance in percent of GDP, it dep is old age dependency ratio, and it oil is oil balance in percent of GDP. Per capita income relative to Germany is used to control for the relative stage of economic development. 10 The above equation is estimated using annual data over the period 1970-2007. Notice that the specification of equation (9) is guided by both economic theory and empirical evidence. Specifically, GDP growth, as shown in Obstfeld and Rogoff (1996) , captures the external borrowing needs for economies at an early stages of economic development with a greater need for investment. Relatedly, the relative per-capita income measures the relative stage of economic development, with the current account balance increasing with relative income. Fiscal balance captures the effect of national savings, as a higher government budget balance raises national saving and thereby increases the current account balance (e.g., Chinn, 2005) . Demographics also proxies national savings, as a higher share of the economically inactive dependent population reduces national saving and decreases the 10 Ca'Zorzi and Rubaszek (2008) explain current account dispersions for EMU members using a calibrated intertemporal model with consumption smoothing and capital accumulation. Their model explains most of the dispersions in the current account and saving ratios but does not capture well differences in the investment ratio. They conclude that consumption smoothing, based on expectations of economic convergence, is driving the current accounts of the euro area countries over medium-term horizons, while capital accumulation appears to play a less pronounced role. current account balance (e.g., Higgins, 1998) . Net Foreign Assets (NFA) can have either positive or negative effect the current account balance-it can deteriorate, as countries with relatively high NFA can afford to have trade deficits for extended periods, or it can improve, as economies with high NFA experience higher net foreign income flows. According to standard open economy macroeconomic models, the second effect should dominate.
The regression results reveal that all the coefficients enter with the expected signs and almost all are significant at conventional levels (Table 3 ). High real GDP or population growth and a high old-age dependency ratio lower the current account. A high level of per capita GDP relative to Germany or a high fiscal balance, net foreign assets, or oil trade balance, increase a country's current account. (9) to the data. 1/ Significance levels: *** 1 percent level; ** 5 percent; * 10 percent level.
The next step computes estimates of "fundamental" current accounts for each EMU-member country, by substituting the trend (10-year trailing moving average) of the right-hand-side variables into regression equation (9). The argument is that the 10-year moving averages capture the sustained, structural change in the explanatory variables. These sustained, structural changes are assumed to determine the fundamental or "equilibrium" current account.
As can be seen (Table 4) , current account balances vary from deficits exceeding 10 percent of GDP to surpluses above 5 percent of GDP in 2007. The variation across estimates of fundamental current account balances is lower than that for actual current account balances, stretching from deficits close to 6 percent of GDP to surpluses of over 2 percent of GDP. Figure 6 shows the cross-sectional standard deviation of fundamental current account balances and of the difference between actual and fundamental current account balances. It does so both in unweighted and PPP-weighted terms. This reveals that the standard deviations of equilibrium current accounts have risen since the late 1990s, suggesting that the widening of current account dispersions during this period (see Figure 1 ) has a fundamental component. The standard deviation of differences between actual and fundamental current account, which measures each countries disequilibrium component of the current account balance, reached a peak in 2007. However, this peak is not far out of line with previous peaks; it follows on a trough reached in 2003; and, to the extent that there is a trend increase in divergences from fundamentals, it is very small and not obviously related to greater exchange rate rigidity, including monetary union. 
Actual Minus Equilibrium Current Account
Equilibrium Current Account Sources: WEO, 2008, and IMF staff calculations. 1/ Based on current account balances in percent of GDP. Divergences are measured by the standard deviation of the difference between actual and fundamental current accounts as determined with the help of equation (9); and by the standard deviation of fundamental current accounts. Figure 7 shows the evolution of the cross sectional variances of the determinants of fundamental current accounts. As can be seen, the cross-sectional variance of many fundamental determinants of current accounts has been rising since the late 1990s, notably for population growth, old-age dependency ratios, and net foreign assets. The latter variable is also the only one that shows a structural increase since 1980, consistent with a view that the growing cross-country dispersion current accounts may be related to the integration of capital markets (e.g., Blanchard and Giavazzi, 2002, and Chang and others, 2008) . Real GDP growth fiscal, and oil balances are the only variables featuring trend decreases in dispersion until very lately, suggesting convergence of fiscal policies and oil consumption. 11 
VI. CONCLUSION
Current account divergences in EMU countries have widened and this is a trend that dates back to the early 1990s, i.e., to well before the onset of currency union. Such a trend can also be observed for a broad sample of advanced economies outside the euro area. Relative to this sample, divergences across EMU countries have not grown. Furthermore, while there are currently differences between EMU countries' current accounts and estimates for fundamental current accounts, these differences are not unusual by historical standards.
What has changed, however, is the current account dynamics in EMU countries. Specifically, the size of current account shocks has fallen but their persistence has risen. These changes occurred before the onset of currency union in 1999. The current account dynamics in other advanced economies have remained broadly unchanged. As a result, both the size of shocks and the speed of adjustment are now significantly lower in EMU countries than in a sample of 13 other advanced countries.
The findings for the current accounts are robust to conditioning on real effective exchange rates. They suggest that over time the size of shocks to real exchange rates has dropped for EMU countries and that these shocks are now much smaller than for the other advanced countries. Also, they have become less persistent in EMU countries but more persistent in the other economies. Importantly, while current accounts and real exchange rates of the other advanced countries display the responses to shocks that standard models would predict, this is less so for EMU countries. For EMU countries, impulse responses suggest that the relation between current accounts and real exchange rates has gradually weakened. Consistent with these findings, gauging current account and real exchange rate persistence for each country and then examining whether the two are cross sectionally related reveals no significant association.
Overall, the analysis of pre-and post-1992/99 intra euro-area current account and exchange rate developments as well as comparisons of developments in euro-area countries and other advanced economies suggest that there is no straightforward relation between current account dispersions and dynamics on the one hand and exchange rate rigidity on the other. Current account dispersions and dynamics can be driven by many other factors. Some have been discussed here, such as income and demographic dynamics as well as fiscal policies, but there are also others. A careful examination of these factors and their relations with current account and real exchange rate dynamics is left to future work that considers a broader array of variables and better identifies shocks to reach more specific conclusions. Lastly, while an association between changes in EMU current account behavior and exchange rate rigidity is difficult to establish, this does not mean that the unwinding of today's intra-area imbalances will come without costs to economic growth. 12 This Appendix investigates the location of the break in current account dynamics. Since the evidence for the current account points to breaks in shock size during the 1980s and in persistence during the 1990s, rolling regressions can be used to examine these breaks with more precision. Specifically, the following regression is run for EMU countries: , where x=1973-1999, i.e., a regression is run with intercept and slope dummies for each year separately. Figure 8 shows the sum of the autoregressive (AR) cad t-j coefficients and the F-Statistic for a structural break for each year during 1973-1999. Notice that a break emerges first in the early 1980s and that the sum of the AR coefficients peaks around 1990. Together with the other evidence, this suggests that the adoption of a single currency per se is likely to be only one among several factors explaining the changes in country-specific current account dynamics for EMU countries.
